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(57) Abstract: 

PROBLEM TO BE SOLVED: To constitute a very small 
fingerprint recognition system by forming a sensor 
circuit for sampling a fingerprint, a recognizing 
circuit and a fingerprint memory on the same integrated 
circuit. 

SOLUTION: The sensor circuit 102 for sampling a 
fingerprint is formed on an integrated circuit chip and 
the recognizing circuit 104 for recognizing read data 
and the fingerprint memory 103 to be the sample of a 
fingerprint to be recognized are formed on the same 
chip. In a pixel unit 101 arranged in the shape of a 
matrix to constitute a pixel unit array, the sensor 
circuit 102 outputs prescribed data by processing the 
output of a sensor element 102a, for which ruggedness 
caused by the fingerprint of a touch finger is converted 
to an electric signal, with a sensor part 102b, and 
detects the shape of the fingerprint. The recognizing 
circuit 104 collates the fingerprint data detected by 
the sensor circuit 102 with fingerprint data registered 
in the fingerprint memory 103. A control circuit . 
(integrated device) 111 controls the respective pixel 



units 101 and sums up the recognized results. 
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-T2>. £/c, C©$U®|pJSS 1 1 1 {ilgfSlsJSe 1 0 4F*3© 

u^** i o 5 <DW$&ftm j ^kft.£.-?z. coymmz. 

MfHStSl 1 1 

I2SE $ t? 0 ISttfigttfllSillB 3 *i 4 . 
[0 03 3 ] Jgtt>*y 1 0 3©SBflteS*H5 (a) 

tc^-r. fg;&>*'; i03«, 3M$& y 2 ffi^-tc 

C ©£«**•*»*£ it?. 

SBittS. awmiBl 0 6©ltl8«:H5K:iftT. FH9CC 

TjsTiHStlHlffi 1 0 6 a. AND m*tc<k 9 H^pJtfer* 

s. 

[0 034 ] iCW. ±IBT-tt. t>-9-jR^-ibr 1 
o©£ft4Se%«;t£fc©*ffll»S,fc5KLfcas. C*i 
ccESfc©-CBttt». 09*. «. S6(c^J:^k:. mrs 
imm2 0 1 ±CC^3t^T- (XXI3KS) 6 0 2 tSM 
T (STtlHlSS) 6 0 3 £3fci?t^6 0 2 <L£*gt 

: F-6 0 3WaWj:ffaiil6 0 4-CflffllS*i'Cl>S. %3fc 
JgT- 6 0 2 «IE3£U1 6 0 2 a K <fc 0 mft<Dfcit>0>mMtf 
<ftj§i*n£„ «3&R?6 0 3I2. Ettl6 0 3a 

tcJ:Dlim*&lt0l2 0 1<DT<CEHS*VC«,»4BM»0» 

f?602 ^r^jlSi 0 . gltm* 6 0 3 CC «fc 0 }&^©M 
Ci*3lfc¥:W«:*lH-J-S. 

[0035] mmiCTik-t -fe >-9-^T-«. f&tSfcf- 602 
**»*U «©&*KEttl,-C. £K-fe>1>**-©±« 
©Jg**©Qadi*^D-r-S»t©r'*,.2>. £fltSBft<£lft£ 
ftfc©81UeclMlfeinH2 0 1 *>1MIB 1 

1 1 is2;a@38 1 0 4H*|g.i!iE8tt*ii.&2o©EISUB 
602a. 603a JWfcJjfcSft, C©iB|g^ffl^T . IS 
iHilHlSS 1 0 4 ». 6 0 2 ©#6#©M»*». 

?BS^6 0 3©S3t*S©»J5E*tf 5. 363tes?l^-6 0 2 
tSilBR-T- 6 0 3tt. »Wtt«MrcHto*i*. *6#* 
^6 0 2*»*r4*tt. ffigJ16 0 4£j§i§L. JgKS 

«u wo c «Kiiieo4*a»i/r«3ejR J ?-eo3«cB 

*9. »J5E«p«:Hs>-y-HB 1 1 l©»tt«:^t3ti:4!2« 
It^ifcai. f3Wtt©WC»-b>-!M18Sl 0 25r«Stf 

[0 03 6 ] 0 7tC^-r^ ; >«C > @fifljj£iltfli2 0 

1 ±{CTSB®S2 0 4 £TSPmS2 0 4±SBitlStfigO"e 
B13*ifc±»«S2 0 5i*«jLiJ:5«:b-CtJ: 
U. ttfc. ±5P«ffi2 0 5iTSIJafii2 0 4i©HtC 
«. ««JW2 0 6a9c«U*ii. ±SPmS2 0 5±B«B 
M2 0 7-Cfi>Sdtirir^. S7©-fe>-9"^«ffi <{£. 
HM2 0 7SIM) {ctifA©Dflfl*^nSi. 030©^ 
<D-£t>itrmm\2 0 6*5^0r±gpm@2 0 5*% 



(7) mm 2 0 0 0 - 2 4 2 7 7 1 

02 

±3S*&2 0 5 £TSB*e2 0 4 i©IEIPB*^<t 
T-S. Ji^©[Hi£bASS4*lTF5PgAs^b-r*aB. TSPSS 
2 0 4±&C#fc£l / Tl>5SS4>£-ft;-r4. l/fc**r>r. 
TSBSS 2 0 4 CCH£ OT O -2> gfi^f t£ . iBUB 2 0 
4a^ 2 0 4 (C&ttr SBftHKrcIfttl] 

s. 

[003 7] ±e©»J5tt*. **«Cfll«-C* 0 > s&SBft 
io *s*JHfettfcft. fS*iattfBtt? f -*©JB«M**Gll:Sl* 

2 0 7 B^jSWTcfc < . 2 0 7 ±^©EPB¥3?4> pj 

[0 03 8] 08tC^-f <fc5«C. i7KiSLfct 

^JR^fflfltfiStCjBO-C, TSB^©2 0 4 <t±gpmS2 
0 5 &©IH©lM6ffll2 0 6 *fi**U TSJ5^®2 0 4 t 
±SP^S2 0 5 t©r B "5tC^ra2 0 6a5:Ii5i5ICl 

20 rfc|^t$©S&*#if#i=>f-iS 0 co-fe^-WR^-tt. H7te 
^•T -b > -«R^- i |3j^|©^fiSf * i *5 . TSPmS 2 0 4 
<h±giJ^@2 0 5 <t©2-3©^JgffiS:Ta5ra@2 041 
(i^fS 206atC^c5J: ; 5tC. gftttttURffl 2 0 6 r!* 
^fe©T. Jgtt©eia»««!*l*i. -e©IE^K:j;0iS 
9SSIJ2 0 6*<iRfflL. S^<tSa©-^jt«»*i/c±3BSffi 

?m%2 o 4 <DmiiL&ffl& otcf&imstmmm«ifciAh 

"CI* -5!iiK©Dfldb«:^-r -5 4 ©r*> 4. 
[0039] mmiHlSS^ffMS n/cS^_h«:JlF^|g2 0 
30 1 -fe^^lHlSg 1 1 1 il2.^1pjgg 104t%M 

■SsiElg**iI-&Em®2 0 4 a*^fi£3*i. C©E««:ffl 
1»-C!2S8!I18S 1 0 4B. S-fe>1J-^©^fi*ffl'Jj£r 

ttt<Ci#T»5. «SM2 0 7«^FSBjr 

<fc < . ^SJS 2 0 7 ^(Dtmm h BjfiET* -5. 
[004 0] [ HI 3 ©*tefll ] :^(C» 3 ©|WJ£I&W 

fit^ * 'J frct§*ft 3 nr t, ^ 7 s - * i 5r it® T S . JifXg; 
SE^tStt. PSitf. 09tc^-T J:-5tc. Jg9 0 1 ©J&K 

x*fm^tr&timtmmmt&#** < ^s© 

50 t^f-fit J§^g?aSSi|ti?g<t©+B*tW^fiigK^ 
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*s»f 5e<D tlU&K: fct* £ Z ifi t&tt S ii X c > £ tf> , J I 

tftfitttt*. Wot, Je»«cBHSr*<fc9ec. 

[004 1 ] 4mOT®*g^tt«&SHU. ^2 
(a) 6C*L/cJ^BBW8lia»<DSBWa^9 h 1 0 
1 £H 1 0 CC^TtitJSJM)®*.*- -/MOlail, 19 
1 1 cc7jVrJ:5Cc&®3K :1 ^3' H01 aHB4i£ttO 10 

/Co aiott. ^mM<Dm3(ommi<omm^mmm 
B©«j5S;**-r. raiEtc^-r^fiEii, BUtcs-risasii 

1 0 5<Dai^*, JtT^OBSJR^-f KC«T«fiS<!: 
U/cfc<D-C<£>& 0 ilO^fMH #l<Z>^*6Wte 
*tU -fe>1ttH)&Sl 0 2<Dmt}t UisXZ 1 0 5©A^ 
tCDmc-teUZZ 1 0 7*»AU ±T^*<DffeCDiiiS 
h hGrtS^t-tlsf* 1 0 7CCA*U U^X* 
1 0 5©HJ;»*±T£«©iIi*.3--v H«anrr*j:5 

tCU/ct<0-C*4. 20 
[0 04 2 ] ^-T. mm^^- ?H01 a<D«SEl01flL 

0 7 9 *C0 ft. Sfc. -fe> -2-088 1 0 2 <DHJ 

4r*±TS*©iB*3.-f Y<D*&i>&$it)fth (JUff ) 
TSU^X* («J*I»£#S) 1 0 5aS:»»5J:5K: 
U/c c L/c^ot, H3R^.-=-9 H01 a<D-feU^£ 1 
0 7tCtt. -fe^UIHBl 0 2 rt>S><Dfi-Sf _bT 

/c »aai|pi88i i m u^x^ios 30 

acc*r-r4«#ii*(i^cflni. -feu** 1 o 7tc#*r 

[ 0 0 4 3 ] 13 1 OCDHfg^L^. v MC*5l>Tfc, -fe>1f 
lHlBl0 2T'^ffl*^}ft$n/c}g^7 :r -^W, 
PS (JgiRCOttffliaK) CCbUT* -feU*£ 1 0 7 «r/hL 
ri/^^lOSatCJB^StlS. XL(DVM<D%mrC 
ti. ffJfflJISH 1 1 1 <D"fe U * h ft-^tCi; 0 . -fe U 9 £ 1 
0 7«-b>*lElHl 0 2^6C0fi^U^X^ 10 5a 

ccssw-*., ^gaswri*, us;** 1 O 5 aCClg**^ 

-#*s««3*l*<k. C©», tUSPiaggl 1 l*$-teU£ 40 

Mi-src-feu** i o 7aisi-r^cct. (som*^ 
u^x* i o 5 atctftfj-r*. 

[0044] C OfiiiailsIB 1 1 1 ©MfBltc J: 5 . US^x 
*1 0 5ati«3»!©ttUattitta«cO, PlxS, 2eK 

}?-r£o oJl ffllSHHiigl 1 1 *>e>©*feU2 
r^l/cMf-^, fWBilslitgi l i©tt»ecJ:f3 so 
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C©^h6C<k0. ^>t(ElSS10 2t'^UcMf 
-£<Dfig£, *gt*-**U 1 0 3ec##3:h/£ig«? r - 

<E>|SLh#l3*i5. 
[0 04 5] [*4<D*tt«] 

[0046] ^tC, **§8©»4<OiaS«CCOli7:SilB 

*tXtciBai//cBD»^^-y H01 a^6^5Hj^^^ 

«fc5«:^?:7r (/^^7^ 9 F) 1 4 1 ^fflb 
/Co ;<*:7y H 4 1 IJ. iMMz*— v YT U-f (D 

ft/cil3g:2.~ y H01 aecjsttsnr 
C>£„ ;^77i-yH41 tt, *J>fc< t<>^7 h T 

r - * Sdt^Cc *5 pJtg <?: ^ -5 o 

[0 047 ] A?7y a- ? h 1 4 1 tCHUTIft^-r^ 
<h, HI 3CC^*r<fc "feU^* 1 4 1 a£U^*£ 
14 1b^6^1 WfflllslBl 1 l* 5 »*-r4S-Bi*^ 
^.51 hco-feu^ *tc*t-r^-bu**fi-^, US/*5?CCJ* 

T a^-^ h 1 0 1 ^ril^a^^ Kcfc^ili^ar.? h7 
u-f ©JHHOcEao. Hi^^.-^ H5«LbT£6«:lSfilt 

h7U-r^5>W*lULr L* Sf'-^fcfiaST&t 

[0048] [^5CDHJg^I] HI 4», *«W<D»5 

*U^*2 1 0 5<hfg*X>-t»J 1 0 3«rttttUfcfc©r 
^>^. CtltCcfcO, Jgtt^-ty 1 0 SrtCD^-SrCDSt^ 

S^r^u^x* i o 5^:/rur^f ; 5c<^:^pJ^<^:^^> v 

gea-rasiii^^- ^ n o 1 h i 4tc^Ti:^ 
ec, ffiet-^-ty 1 0 3&u*/x£ l 0 5*J8ittOfcifflJR 
a-7H0 1 btWc. mJ3;0/cJ:^Cc, J&R^t'J 
1 0 3tc«ISSEOt ii^c^^-lfO^aJ&ttf*--** 5 
¥ftt«»l3tit^4*s. biPX^lOSiMt^Cc 
"C, -te>^[plB 1 0 2CCJ:0»/cCCHXf3^*:}gJS©f s 

[004 9] [»6©IBt«] ±gB©*ttW5©tg»^ 

*y4us/**i©j&&tt. a i otcTrbfcjggtsaai 
faiiBtctiBfli-c*. si 5 ccs^r cfc^cc igj^^^'J 

1 03iU^ * 1 0 5 a £*1£mi,tcmfR*~y h 1 
0 1 c4^titf«fc(r». fit, tU^^lO? *iBx.fc 
SI SOiiai^y h 1 0 1 c*>e><c4*gtAs2BSJRffi|5| 



IS 

if. toman 1 i i fr%micummi&7 : -*i*i i sWLJ 
^vtcwtorhctifi-csz. susmsai i i-a»6©7* 

[0 05 0] 

[^©S**] _kfiG©J:5«:. *|HBfi:J:*itf. 

co 05 i } gfc. a— yoafttHR^-fofia*. js 

S!KH88©Stg±K:JiflflK^*&.&. •te>tf[13S<hi2li5 
EiSi^tyEfiOl^eEU-c:. 8281188*5-*: >U-[SS8 
©SS£t B .'J>£-r £ C t &c J; <Q > #*6^1»fiX-C^$ffl{ t^roj 

C 0 0 5 2 1 ;?*>«:. Sfe)6iai&*9BteU 

mtscticj:*). m&Mtiz>tmffim<Dnmtc£<<). & 
iRra©tstt*s£{tr scijctij, AoffiMfl^otstt 

©Bfl£b*^»lT 5C<b *s oJ*fc"C* 9 . S&lfflft*<"5Tfifc-C& 
■5fc#>. Ji*fcr-£©B?&g£[SJ±;*-t±.£C £*st!* £ 

niCi#ft<. -fe>-9-|BlB8©^b*l»±-C#S. 
[0 05 3] -b>-yilKtc^)S/<» F±±JB£JR 

©2-o©£Jgffi©M**2iPl£&SJ: i 5K:. i^^^iJ 2 0 6 
r&tftSE£ £f * C t ICJ; •) . }g©£MI$<cistt &«ffi 
5FJ2 0 6 ©JDK8(C <fc S«(a©^{b€:a'JST-5 C £ tc J: 
•J . !i©K^5M>»tt©0aei«:tftfcJT4 C £ A s oJS6T' 
&&££&K^*ffl<t**nIt£-C2>»:). iSI***- *©»*!* 
£ft±£-t*&C£*51>Ftg-C > ;&.2>. SfcK. *>fiJJ, 

(sa©». jsiscv* u ©n* i ocoBijR (HHRai 9 
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[0054] **H|-Ctt. 0 ic^oymm*. hW£i 

* <b c©ft«cy * ©tBt*^- * <t©jTB^=&if i»jH^tt 

»*HW?*«J^K*6fc£tBtt©ll*:i-» h€<B 

x.£«fc5tcu/c. c©j:9(c*fiELft:t§%. c©#£98tt 

10 <cfcW*JBtt©K5*tt»J*»e>BlSl*-C««ff**. Hfc*« 

■sr. «»©as*3.-» h*B&*aw*»«@B±tcji* 

^&^®fl^©/h^«ff fc£fiPtJS*£-c£ -5 i C^gn 

[BB©n^Hqs) 

[01] ^^©HQSWfiSB r * 5 . 

[02] :*»iB©fi!XK8S^l»@S8©t8E!i@T*-5. 
20 [S3] *^HJtc*iW^-fe>^^©«}RE*«lB§K(c 

[04] *aW{C*$W4DD*3.- v V<Dftf&Z:7F.?ffi 

[05 ] ^Wtc*jW4iSSR^- v b<D— %mf$.$: ?n 

•tmim-cihz. 

[06] **?8«:*JW442>1>-3R-?-©{fe©«fiJt«:«BS 

[07] ^latcfcw-s-fe^-y-^-f-©^©^*^ 

30 [08] *#fe?8«:*$W4-b>1>-*-?-©fi©«BE«:«B8 

[09] ^i»©]BttSitaSK&!g£©n««:^rSK 

BJ0T*^>. 

[010] *J£91©ftb©?Btt©^Bttfttt@tg&fft 

[011] *?6?|©{te©JBSStc4JW4Bi3Ra- >K0 

[012] #$e?B©ffe©?f5SStc*5W Sia^i- y h © 

40 [013] A',7r2;-4 ©^5r^-r^fi5t0-e* 
i. 

[014] ^^©^©^©ig^KSSaiSlglfS^rflt 

[015] *^©fth©^«|©ig^g?ja^ffilH]S8%« 
RSrSilSa- ? h©«iB£0-C*-5. 
[016] tJ63lE©JStt»Sl|i/^f-AfllfiJiiaT*4. 
[<?<!©« 

4-7=-*^^. 5-Siit#e. l 0 l • iam (SiS^. 
50 --^h). 1 0 2 - --te^HSS. 1 0 2 a -- Hz>t^ 
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